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1 . An appaxatijUB used in spinal sur-ger-y for creating a Bpace of 
selected shape ' and dimensions across th.e disc space Jc^etween two 
adjacent ver-tebrae of tlie spine, eacii of ttie two adjacent ver-tetir-ae 
Ixav^ing a vertebral endpXate adjacent to tlie disc space, said 
apparatus comprisincr ; 

a milling toloclc configured at least in part for placement 
against at least one of tlie two adjacent vertebrae, said milling 
block Uaving at least front and rear faces and accessing means for 
accessing at least one of the two adjacent vertebrae from said rear 
face and through said front face of said milling block:; 

bone removal means for removing at least a por-tion of 
bone from at least one of the vertebral endplates adjacent the disc 
space, said bone removal means capable of accessing the vertebral 
end plates through said accessing means; and 

means for firmly holding at- least a portion of said 
milling blocJc against at least one of the two adjacent ve2:rtebrae. 

2 . The apparatus of claim X including distractor means for 
distracting and placing the adjacent vertebrae to be fused in 
selected spatial relationship to each other. 

3 , The apparatus of claim 1. including aligning means for aligning 
said milling block relative to the two adjacent vertebrae. 

4 . The apparatus of claim 2 in which said distiractor means 
comprises at least a first distractor member associated with said 
milling blocJc extending beyond at least a portion of said front 
face of said milling block, said first distractor member capable of 
extending into the disc space between the two adjacent vertebrae 
when said milling block is placed against at least one of the two 
adjacent vertebrae, 

5, The apparatus of claim 4 in which said first distractor 



meTOber l^as a lengtli that is leas than the depth of the disc spac© 
in which saidL first dlstractor member is inserted.. 

6 . The apparatus of claim 4 in which said first distr-actor member 
is centraiXy placed in said front face of said milling block. 

7. The appaaratvis of claim 4 comprising at least a second 
distiractor memfoer extending beyond at least a portion of said front 
face of said milling block, 

8 , The apparatus of claim 7 in which said first and second * 
distractor members are laterally placed at opposite sides of said 
milling block. 

9 • The apparatus of claim 7 in which said first and second 
distractor members are joined together. 

10 . The apparatus of claim 4 in which said first distractor member 
has a leading end« a trailing end associated with said milling 
block, upper and lower surfaces for contacting each vertebral 
endplate adjacent to the disc space, and side walls extending from 
said upper surface to said lower surface, at least one of said side 
walls being at least in part concave. 

11. The apparatus of claim 2 including distractor holder means for 
holding said distractor means in association with said milling 
block, 

12. The apparatus of claim 11 in which said distractor holder 
means comprises depth limiting means for limiting the penetration 
depth of said distractor means into the disc space. 

13 . The apparatus of claim 12 including calibration means for 
selecting the penetration depth of said distractor means. 



14- TUe appar-at^u-s of claim X3 in wliicix sai<a caXitor-ation means is 
integral to said apparatus , 

15 * Time appaxratus at claim 13 xn w]:iicti said calilsration means 
engagres at least a portion o£ said apparatus . 

16, The apparatus of claim 12 including means for locking said 
distractor means at a selected penetration depth.. 

17 • The apparatus of claim 11 in whicti said distractor holder 
means includes coupling means for coupling said distractor holder 
to said milling blocJc. 

18. The apparatus of claim 17 including means for aligning said 
distractor holder means relative to said milling tolpclc. 

19. The apparatus of claim 11 in which at least a portion of said 
distractor means esctends through said accessing means and extends 
l^eyond at least a portion of said front face and into tne disc 

space when said milling tiloclc is placed against at least one of tlie 

two adjacent vertehrae • 

20. The apparatus of claim 1 including guiding means associated 
with said milling block: for guiding and controlling the path of 
motion of an instrument associated with said guiding means. 

21. The apparatus of claim 20 in wHich said instrument is a bone 
removal means . 

22. The apparatus of claim 20 in which said guiding means is in 
moveahle relationship to said milling block for providing 
transverse motion of an instrument being guided by said guiding 
means • 

23 . The apparatus of claim 1 in wtiicti said milling block include© 



supp03rt:^xngr me^iifs £oir suppoxt:±zi9' saxd ]3one xremova-X means 3reXat:l.^re tio 
sa±d mllXing bloclc. 

24. The appax-abus of claim 20 in wliich. saici accesBlng means is in 
a transvejTjse ox-ientation reXabive to said milling blocJc, said 
accessing means iiaving a transverse aacis and said gu.iding means 
being oriented and capable of traveling along said transverse aacis . 

25 . TUe apparat\ia of claim 20 in wtiich. said accessing means is in 
a vertical orientation relative to said milling block, said 
accessing means having a vertical axis and said guiding means being 
oriented and capable of traveling along said vertical ascis - 

26, Tbe apparatus of claim 25 in which said accessing means 
includes a vertical axis and said guiding means being oriented and 
capable of traveling along said transverse and vertical axes. 

27, : Tbe apparatus of claim 1 including engagement m^eans for 
engaging said milling bloclc to at least one of the two adjacent 
vertebrae . 

28, The apparatus of claims 27 in which said engagement means 
comprises a distractor means for distracting and placing the 
ad^ accent vertebrae to be fused in selected spatial relationship to 
each other, 

29* The apparatus of claim 27 in which said engagement means 
includes means for fixedly securing said milling block: to at least 
one of the two adjacent vertebrae, 

30. Tlie apparatus of claim X in which said front, face of said 
milling bloclc comprises at least a portion having a conf igruration 
capable of conforming to the shape of at least a portion of the 
anterior aspect of the adjacent vertebrae in contact with said 
milling bloclc, 
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31* Th.e appareituB of claim X in wliicii said front face of said 
milling i>loclc comprises at least a portion Having a configuration 
capable of conforming to tlie siiape of ttie vertebrae along tUe 
posterior aspect of tlie IxirtiSDar spine orx ©itiier side of tUe mid- 
sagittal aacis of ttie adjacent vertetorae in contact witU said 
milling loloclc. 

32 . Tlie apparatus of claim 1 in whieU said milling block; comprises 
handle engagement means for engaging at least one handle, 

33 . The apparatus of claim 1 in which said accessing means is a 
tracJc for guiding said bone removal means . 

34. The apparatus of claim 33 including at least one track guide 
in moveable relationship with said track for guiding said bone 
removal means . . 

35 . The apparatus of claim X in vhich said accessing means 
cox«prises at l^ast one aperture, 

36. The apparatus of claim 1 including depth limiting means for 
selecting and limiting the penetration depth of said bone removal 
means into the disc space . 

37. The apparatus of claim 36 including means for locking said 
bone removal means at a selected penetration depth into the disc 
space , 

3B. The apparatus of claim 3 6 including calibration means for 
selecting the penetration depth of said bone removal means into the 
disc space. 

39. The apparatus of claim 38 "in which said calibration means is 
integral to said apparatus- 



40, The apparatus of claim 38 in wliicli said calibration 
engages at least a portion of said apparatus « 



4X, Tlie apparatus of claim i in wHichi said toone removal means 
comprises a multi- toothed rotating cutter. 

42. The apparatus of claim i in which said bone removal means 
comprises a cutting member having a cutting end and perimieter 
capable of cutting bone, 

43 • The apparatus of claim 42 in which said bone removal means 
comprises an end and side mill , 

44- The apparatus of claim 1 in which said bone removal means 
comprises a drill . 



45. The apparatus of claim X in which said bone removal means 
comprises a shaft portion having a first diameter and a cutting end 
having a second diameter, said second diameter being greater than 
said first diameter, whereby said bone removal means is capabXe of 
creating a space with retaining walls on the anterior and posterior 
aspects of the vertebral endplates . 

! 
I 

46. The apparatus of claim 1 in which said bone removal means 
comprises an oscillating saw. 

47 . The apparatus of claim X in which said bone removal means is 
selected from' the group including burrs, mills, router bits, 
abraders, grinders, rasps, drills, graters and saws."^ 

48. The apparatus of claim X in which said bone removal means is 
selected from a' group including, oscillating cutters, vibrating 
cutters, reciprocating cutters and orbita.1 cutters. 

49 . The apparatus of claim X in which said bone removal means 

\ 
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comprises a laser. 



50. TUe apparatus o£ cXaim 1 In wJaicli saxcL toone removal means Has 
a longitudinal central axis oriented perpendicular to tlie vertical 
axis of tlxe spine wlien said bone removal means is placed witliin 
said accessing means and said milling block is placed against at 
least one of tbe two adjacent vertebrae . 

51. Tltet apparatus of claim i including aligning means for aligning 
the two adjacent vertebrae in a selected angular relationsbip to 
eacb otber, 

52. The apparatus of claim 4 including means for adjusting tbe 
length in which said distract or member extends beyond at least a 
portion of said front face of said milling block. 

53 . The apparatus of claim 20 in which said guiding means is 
associated at least in part with said accessing means. 

54. The apparatus of claim 1 in which said accessing meauis is 
capable of guiding and supporting said bone removal means, 

55 . An apparatus used in spinal surgery for creating a space of 
selected shape and dimensions across the disc space between two 
adjacent vertebrae of the spine, each of the two adjacent vertebrae 
having a vertebral endplate adjacent to the disc space, said 
apparatus comprising: 

a separable milling block having separable first and 
second members, said first member having at least leading and 
trailing surfaces and a first accessing means for accessing at 
least one of the two adjacent vertebrae from said trailing surface 
and through said leading surface of said first member, said first 
memher having gvixd±ng means for gu.iding and controlling the 
movement of an instrument placed within said first accessing means/. 

said second member having a front face configured at 
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least in part . fox: placement against at least one of the two 
adjacent vertebrae and a rear face having a suitable configuration 
for interfacing with said leading surface of said first member, 
said second mexiiber having .a second accessing means far accessing 
the disc space, said second accessing means being in communication 
with said first accessing means in said first member when said 
leading surface of said second member and said rear face of said 
first member are interfaced, said second member having at least one 
distractor element associated with said upper portion, said 
distractor element extending beyond at least a portion of said 
front face and capable of being inserted into the disc space for 
distracting and placing the adjacent vertebrae in selected spatial 
relationship to each other; 

means for removably coupling said first member to said 
second member; 

bone removal means for removing at least a portion of 
bone from at least one of the vertebral ^ndplatee adjacent the disc 
space, at least a portion of said bone removal means extending 
through said first and second accessing means to access the 
vertebral endplates; and 

means for firmly holding at least a portion pf said 
second metttoer against at least one of the two adjacent vertebrae. 

56. The apparatus of claim 55 in which said first accessing means 
includes at least one aperture in said first member.. 

57. The apparatus of claim 55 in which said second accessing means 
includes at least one aperture in said second meinber. 

58. The apparatus of claim 55 in which said in which said 
instrument is a bone removal means. 

59- The apparatus of claim 55 in which said holding means 
comprises said at least one distractor element • 



xz\antsmVahbdbo\xmvbrvbt.aio 50 B^-xasaa 



60, Tlie apparatus of claim 55 comprising at least a second 
distractor memtoer extendincr l^eyoxid at least, a portion o£ said front 
face of said milling- block:. 

61, The apparatus of claim 60 in wlxich. said first and second 
distractor members are laterally placed at opposite sides of said 
milling bloclc. 

62 , Tiie apparatus of claim 60 in whicla said first aiid second 
distractor members are joined togetlxer* 

63 - The apparatus of claim S5 in which said guiding means is in 
moveable relationship to said milling block for providing* 
transverse motion of an Instrument being guided by said guiding 
means • 

64 « The apparatus of claim 55 in which said accessing means is in 
a transverse orientation relative to said milling bloclc, said 
accessing means having a transverse axis and said guiding means 
being oriented and capable of traveling along said transverse axis . 

65 . The apparatus of claim 55 including engagement means for 
' engaging said milling block to at least one of the two adjacent 
vertebrae • 

66- The apparatus of claim 55 in which said accessing means is a 
track for guiding said l^one removal means . ^ 

67 . The apparatus of claim 66 including at least one track guide 
in moveable relationship with said track for guiding said bone 
removal means ■ . 

6 8 . The apparatus of claim 5 5 incl\iding depth limiting means for 
selecting and limiting the penetration depth of said bone removal 
means into the disc space . . 

w 
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69. The apparatus of claim 6S Including means for locking said 
bone removal means at a selected penetration depth into the disc 
space . 

70. The apparatus of claim 55 in which said bone removal means 
comprises a multi- toothed rotating cutter. 

71. The apparatus of claim 55 in which said bone removal means 
comprises a cutting member having a cutting end and perimeter 
capable of cutting bone. 

12. The apparatus of claim 71 in which said bone removal means 
cottqprises an end. and side mill, 

73 • The apparatus of claim 55 in which said bone removal means 
comprises a drill . 

74. The "apparatus of claim 55 in which said bone removal means 
comprises a shaft portion having a first diameter and a cutting end 
having a second diameter, said second diameter being greater than 
said first diameter, whereby said bone removal means is capable of 
creating a space with retaining walls on the anterior and posterior 
aspects of the vertebral endplates . 

75. The apparatus of claim 55 in which said bone removal means 
comprises an oscillating saw. 

76. The apparatus of claim 55 in which said bone removal means is 
selected from the group including burrs, mills, router bits, 
abraders, grinders, rasps, drills, graters and saws. 

77- The apparatus of claim 55 in which said bone removal means is 
selected from a group incltading, oscillating cutters, vibrating 
cutters, reciEir oca ting cutters and orbital cutters. 



VI 
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7B, The apparatius o£ claim 58 in whlcli said, bone removal means 
comprises a laser. 

79 . An apparatus usedL in spinal surgery £or creating^ a apace o£ 
selected shape and dimensions across the disc space between two 
adjacent vertebrae of the spine, each of said, vertebrae having an 
endplate adjacent to the disc space, said apparatus comprising: 

an elongated body member dimensioned for accessing the 
spine from a position remote from th.e spine, said elongated body 
member having a front end, a rear end and accessing means for 
accessing the two adjacent vertebrae through said rear end and 
through said front end of said body member; 

bone removal means for removing at least a portion of 
bone from each vertebral endplate adjacent the disc space, said 
bone removal means capable of accessing each vertebral endplate 
through said accessing means / and 

guiding means for guiding and controlling the movement of 
an instrument placed within said accessing means « said guiding 
means associated in a moveable relationship with said front and 
rear ends of said elongated body member. 

80. The apparatus of claim 79 including an outer sleeve having a 
hollow tubular portion capable of supporting and containing at 
least a portion of said elongated body member. 

81- The apparatus of claim 80 in which said outer sleeve is a 
combination outer sleeve and distractor in which said tubular 
portion comprises at least one distractor element extending from a 
first end o£ said tubular portion for insertion into the disc space 
between the two adjacent vertebrae, 

82 , The apparatus of claim 79 in which said rear end of said body 
member is positioned outside of a patient's body when said front 
end in placed against the spine. 



83. The apparatus of claim 79 in wlxicH said accessing means is in 
a transverse orientation relative to said milling block, said 
accessing means liaving a transverse axis and said guiding means 
Ijeing oriented and capaljle of traveling along said transverse axis. 

84, The apparatus of claim 79 in whicli said accessing means is a 
track for guiding said bone removal means, 

as. Tbe apparatus of claim 84 including at least one track guide 
in moveable relationsliip with said track for guiding said bone 
removal means . * 

86. The apparatus of claim 79 including depth limiting meains for 
selecting and limiting the penetration depth of said bone removal 
means • into the , disc space . 

87. The apparatus of claim 8 6 including means for locking said 
bone removal means at a selected penetration depth into the d±3c 
space - 

88. The apparatus of claim 79 in which said bone removal means 
comprises a multi- toothed rotating cutter. 

89. The apparatus of claim 79 in which said bone removal means 
comprises a cutting meniber having a cutting end and perimeter 
capable of - cutting bone. 

90. The apparatus of claim 89 in which said bone removal means 

■■» 

comprises an end and side mill. 

91. The apparatus of claim 79 in which said bone removal means 
comprises a drill , 

92. The apparatus of claim 79 in which said bone removal means 
comprises a shaft portion having a first diameter and a cutting end 
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tiaving a secona diameter, said, secoxidl diameter being greater tlian 
saia first diameter, wtieretojr said bone removaX means is capable of 
creating a space witlii retaining walls on tlae anterior and posterior 
aspects of the vertebral eiidplates . 

93. Tlie apparatus of claim 79 in wHiclx said bone removal means 
comprises an oscillating saw. 

94. Tlie apparatus of claim 79 in wixicti said bone removal means is 
selected f rom ' tlae group including burrs, mills, router bits, 
abraders, grinders, rasps, drills, graters and saws. 

95. The apparatus of claim 79 in which said bone removal means is 
selected from a group including/ oscillating cutters, vibrating 
cutters, reciprocating cutters and orbital cutters • 

96 . The apparatus of claim 79 in which said bone removal means 
comprises a laser • 

97. A surgical method for creating a space of selected shape and 
dimensions across a disc space between two adjacent vertebrae of 
the spine, each of the two adjacent vertebrae having an endplate 
adjacent to the disc space, comprising the steps of: 

exposing the area of the spine to be operated upon; 

placing at least a portion of a milling apparatus against 
at least one of the two adjacent vertebrae, said milling apparatus 
capable of holding the two adjacent vertebrae in a fixed position 
and having accessing means for accessing the two adjacent vertebrae 
through said milling apparatus, said milling apparatus including 
guiding means for guiding suid controlling the motion of a bone 
removal means ; 

holding said milling apparatus against at least one of 
the two adjacent vertebrae;, and 

rett^oving a portion of bone from the endplates of the two 
adjacent vertebrae with said bone removal means utilizing said 
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guiding means to guide said bone r-emoval means in a selected patl:i 
to create a space of selected sliape and dimensions acsro^s tlie disc 
space and into the two ad j acent vexrtebrae . 

98. Tti,& suargical method of claim 97 including the step o£ 
distracting the two adjacent vertebrae in a selected spatial 
relationship to each other. 

99. The surgical method of claim 98 in which the step of 
distracting includes preselecting the depth of excursion of 'a 
distractor means for insertion into the disc space and locJcing said 

' preselected depth of excursion- 

100 • The surgical method of claim 9 8 including the step of 
attaching to said milling apparatus a distractor element selected 
for a length less than the depth of the disc space. 

101. The surgical method of claim 9 8 including the step of 
determining the appropriate length of a distractor element and 
adjus'ting the length of the distractor to be less than the depth of 
the disc space . 

X02 . The surgical method of claim 99 including the step of coupling 
said distractor means to said milling apparatus . 

103 . TUe surgical method of claim 97 in wlaiGl:i tlie step of removing 
bone from said endplates Includes preselecting the optimal depth of 
excursion of tiae bone removal means into the disc space « 

104. The surgical method of claim 97 In wlilch the step of removing 
a portion of bone from the endplates Includes accessing the 
adjacent vertebirae through said accessing means. 

105 . The surgical method of claim 9 7 including the step of 
inserting at least one spinal Implant into said created space. 
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X06 - Ttie surgical method of claim 97 xnclu-cliTisr the step of 
inser'tingr at least one Taon& g-iraft into said cireated space. 

107 • The surgical method^ of claim 97 inclvdiixg tile step of 
inserting at least one fusion implant into said created space. 

108. TkiBi surgical method of claim 97 including the step of 
inserting at least one artificial disc into said created* space. 

109 . The surgical method of claim 97 including the step of securing 
said milling apparatus to at least one of the two adjacent 
vertebrae. ' 

110 . The surgical method of claim 97 in which the step of removing 
a portion of bone from the endplates includes the step of moving 
the bone removal means at an angle relative to the plane cf the 
endplates to remove an angular portion of bone from each of the 
endplates creating an angular- shaped opening. 

Ill, The surgical method of claim 97 in which said milling 
apparatus includes a separable milling block having separable first 
and second members, said surgical method including the steps of 
dissociating said first member from said second member/ said second 
member remaining held against at least one of the two adjacent 
vertebrae keeping the adjacent vertebrae distracted while inserting 
at least one implant into the disc space through said accessing 
means . 

X12 . The surgical method of claim 97 including the step of placing 
a hollow tutiulax member having one end in contact with at least a 
portion of at least one of the two adjacent vertebrae, said hollow 
tubular member -capable of su-pporting and containing at least a 
portion of said milling apparatus; and inserting at least a portion 
of said milling apparatus through said hollow tubular member. 
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113 . The surgical metliod of claim 112 in whicli saicL hollow tubular 
member has at least one distractor element extending from said one 
end for insertion ixito the disc space, using said distractor 
element to distract said, two vertebrae in a selected spatial 
relationship to each other. 

114. The surgical method of claim 97 including the steps of 
appiroaching the human spine from the posterior aspect of the two 
adjacent vertebrae; retracting the dural sac and nerve roots; 
placing against the spine a hollow tubular member capable of 
supporting and containing at least a portion of said milling 
apparatus, said hollow tubular member having one end . in contact 
with at least a portion of the posterior aspect of the two adjacent 
vertebrae; and inserting into said hollow tubxxlar member at least 
a portion of said milling apparatus - 

.115. The surgical method of claim 114 in which said milling 
apparatus comprises an elongated body member, said surgical method 
including the step of placing at least a portion of said elongated 
body member into said hollow tubular member. 

116, The surgical method of claim 97 including the step of 
inserting a laparoscope into the human body for viewing at least a 
portion of the ©pine during at least a portion of said surgical 
method . 

117 . A power bone removal apparatus for use in human spinal surgery 
for creating a space across the disc space between two adjacent 
vertebrae of the spine, said bone removal apparatvis comprising: 

a bone cutting element capable of remo^ring bone from the 
two vertebrae adjacent the disc space ; 

powered driving means for driving said bone cutting 
element, said power driving means having a dtriving end for 
imparting motion to said cutting element; and 

length limiting means for selecting and limiting the 
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penetration depth of said cutting element into the adjacent 
veartatorae and into the depth of the disc space between the two 
adjacent vertebrae, said length limiting means heing associated 
with 3aid driving end and remaining stationarily fixed to said 
driving end while said cutting element is in motion, 

118. The bone removal apparatus of claim 117 including means for 
locking said cutting element at a selected penetration depth into 
the disc space. 

119. The hone removal apparatus of claim X17 including calibration 
means for selecting the penetration depth of said cutting element 
into the disc space . 

120. The bone removal apparatus of claim 117 in which said cutting 
element is a raulti- toothed rotating cutter, 

121. The apparatus of claim 117 in which said cutting element has 
a cutting end and perimeter capable of cutting bone. 

122. The bone removal apparatus of claim 121 in which said cutting 
element an end- side mill. 

123. The bone removal apparatus of claim 120 in which said cutting 
element is a drill . 

X24. The bone removal apparatus of claim 120 in which said cutting 
element is selected from the group including burrs, mills, router 
bits, abraders, grinders, rasps, drills, and graters. 



59 



